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Treatment of Femoral Neck Fractures With Bipolar Hemiarthroplasty Using a Modified Minimally Invasive Posterior Approach in Patients With Neurological Disorders
Suk-ku Han, MD; Yong-Sik kiM, MD; Soo-Hwan kang, MD The obturator internus (OI), superior gemellus (SG), and piriformis (P) were retracted proximally, and the quadratus femoris (QF) muscle was retracted distally to expose the posterior capsule. Abbreviations: GM, gluteus medius; GT, greater trochanter. 
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Healio.com The new online home of ORTHOPEDICS | Healio.com/Orthopedics n Feature Article A s human life expectancy increases, the incidence of intracapsular femoral neck fractures will likely increase accordingly. However, no consensus has been reached regarding the optimal treatment of these fractures. [1] [2] [3] Femoral head replacement is considered the ideal treatment in sedentary patients older than 70 years. 4 Although prostheses eliminate concerns about fixation failures, nonunion, and avascular necrosis, they introduce problems related to prosthetic loosening, acetabular erosion, prosthetic dislocation, and infection. Of these complications, dislocation can be life-threatening in the older population with limited reserves.
Proponents of bipolar hemiarthroplasty cite improved pain relief, decreased need for and ease of revision, decreased rate of acetabular erosion, better motion, and early ambulation with full weight bearing as benefits of the procedure. [4] [5] [6] Dislocation after bipolar hemiarthroplasty is a rare but devastating complication. Factors predisposing to dislocation include use of a posterior approach to the hip, residual femoral neck length, implant version, acetabular dysplasia, muscle imbalance, and neurological conditions, such as Parkinsonism, stroke, or dementia. [7] [8] [9] Although the posterior approach provides excellent exposure, the violation of the posterior capsule and external rotators resulted in increased instability. 10 To address this, a modified, posterior minimally invasive approach that preserves the short external rotators (MIS-ERP) has been developed. 11, 12 The goals of this study were to compare the efficacy of the MIS-ERP procedure with that of the standard minimally invasive technique in preventing postoperative dislocation after bipolar hemiarthroplasty to treat femoral neck fractures in patients with neurological disorders and to compare the rates of early postoperative complications between groups.
Materials and Methods
Data were retrospectively reviewed from 288 patients older than 65 years who underwent cementless bipolar hemiarthroplasty performed by the senior author (S. 13 All patients with neurological abnormalities in the study had a score of .4, where a score of 6 indicates full function, 4 indicates moderate impairment, and <2 indicates severe functional impairment. All patients were independently ambulatory before their injury and had a mental status classification of 1, 2, or 3, as described by Dorr. 14 Comorbidities included hypertension, diabetes mellitus, ischemic heart disease, and chronic renal failure. Cementless femoral component designs were distributed in group 1 as follows: Accolade (Howmedica, Rutherford, New Jersey) in 15 hips, VerSys (Zimmer, Warsaw, Indiana) in 9 hips, and AML (DePuy, Warsaw, Indiana) in 4 hips. The distribution in group 2 was as follows: Accolade in 22 hips, VerSys in 12 hips, and AML in 5 hips (Table) . Operative time, postoperative blood loss, early postoperative complication rate, dislocation rate, length of hospital stay, and postoperative mortality within 1 year were compared between the 2 groups.
surgical technique
With the patient in the lateral position with the injured side uppermost, the surgeon makes a straight incision, starting just anteroinferior to the greater trochanter and extending 10 cm posterosuperiorly at 45° to the axis of the limb ( Figure 1) . Then, the gluteus maximus is divided in the direction of its fibers by blunt dissection. The fascia lata is incised in continuity where it overlays the trochanter. The sciatic nerve is visible in the wound and must be protected. The superior gemellus, obturator internus, and piriformis muscles are left intact, whereas the inferior gemellus and obturator externus are detached at the insertion site on the proximal femur and obturator internus. Retracting the obturator internus proximally and the quadratus femoris distally, the posterior capsule of the hip is exposed (Figure 2) . Intraoperatively, if the surgeon finds that the level of division of the capsule is circumferential and distal to the fracture line, the labrum and capsule can be preserved (Figure 3 ). The exposed remnant neck of the femur is sawed with the leg internally rotated, flexed, and adducted. The femoral neck is cut approximately 1 finger-width above the top of the lesser trochanter, and the head is removed with a corkscrew. Regardless of which approach is used, the surgical technique is the same; therefore, the femoral neck is cut as usual. Then, the prosthesis is inserted in the standard fashion, at which point the hip is ready to be reduced after a trial head reduction ( Figure  4 ). The reduction is accompanied by visible springing of the soft tissue as the labrum and capsule evert around the head of the prosthesis ( Figure 5 ). The wound is closed in a routine fashion.
No braces or knee immobilizers were used, but abduction pillows were used postoperatively. Patients were not restricted to a regimented postoperative clinical protocol, and some patients were permitted to engage in maximum hip flexion of 120° and slight internal rotation while the repaired hip was flexed. Patients began walking during postoperative week 2. However, if dislocation occurred, an abduction hip brace was used for 3 months after closed reduction.
Data were analyzed using SPSS for Windows version 13 software (SPSS, Chicago, Illinois). Mann-Whitney U test was used for nonparametric data and for ordinal variables in independent groups. Numeric variables were tested using the chi-square test or Fisher's exact test. Results were considered significant at P,.05.
results
Prosthesis dislocation occurred in 6 of 178 (3.9%) hips for which the standard posterior approach was used and in 2 of 110 (1.9%) hips for which MIS-ERP was performed using the posterior approach (P,.05). In all 8 hips, dislocation occurred in the first postoperative month. Of those, 6 subsequently redislocated within 3 months postoperatively. No dislocation occurred postoperatively in patients with neurological disorders in group 1, whereas 3 (7.7%) patients in group 2 sustained dislocations during normal activities of daily living. All 3 dislocated hips in group Mean skin incision size was 8.6 cm (range, 6-11 cm) in group 1 and 10.4 cm (range, 8-14 cm) in group 2. Mean operative time was 44.6 minutes (range, 37-52 minutes) in group 1 and 39.7 minutes (range, 31-48 minutes) in group 2. One case of intraoperative femoral fracture occurred in each group; both were treated by wiring. Mean postoperative blood loss 
discussion
Dislocation of hip hemiarthroplasty is a rare complication but has been a concern for orthopedic surgeons since the advent of the procedure. The overall dislocation rate after bipolar hemiarthroplasty is 0.9% to 10.9%. 4, 7, 10, 15 Early dislocation, a severe complication of hemiarthroplasty, has a mortality rate of 65%, which can increase to 75% with redislocation. 15 Sierra et al 7 observed that 45% of patients who underwent bipolar hemiarthroplasty had neurological diseases. Neurological conditions affecting the hip pose a particular challenge for orthopedic surgeons because of associated paresis, spasticity, contractures, and tremors, potentially leading to poor or imbalanced muscle tone across the hip. In addition, patients sometimes have impaired cognitive function, which makes them prone to difficulty maintaining posture and theoretically leads to dislocation of the hip in the early postoperative period. Consequently, motor impairment and impaired cognitive function can cause dislocations, especially in patients with neurological disorders. Moreover, dislocations often recur in patients with neurological conditions. 7, 9 The current series was characterized by a 66.7% incidence of latent dislocation after closed reduction and use of an abduction brace for 3 months. Although another study reported that closed reduction was successful in preventing additional surgery in 30% of patients, 7 the authors of the current study did not perform revision surgery because of the progression of neurological disease or comorbidities.
Three bipolar prosthesis designs from different manufacturers were used. All surgeries were performed by a single surgeon (S.-K.H.), and cementless fixation was used with all prostheses. No association was found between prosthesis type and the development of dislocation. The relatively high dislocation rate (7.7%) in patients with neurological disorders in the study was related to the use of a posterior approach, patient age, femoral neck fractures, and neurological disorders.
Recent years have seen increasing debate about the role of minimally invasive total hip arthroplasty (THA). Advocates of minimally invasive THA cite faster functional recovery, shorter hospital stays, less pain, better cosmesis, and better patient satisfaction as its appeal. 16, 17 However, critics believe that randomized, comparative studies are needed before the approach should be accepted widely. Although longterm results for series using the minimally invasive approach are awaited, recent findings have not confirmed the potential The obturator internus (OI), superior gemellus (SG), and piriformis (P) were retracted proximally, and the quadratus femoris (QF) muscle was retracted distally to expose the posterior capsule. Abbreviations: GM, gluteus medius; GT, greater trochanter. 
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benefits of the approach, showing higher rates of complications, such as periprosthetic fractures, nerve injuries, dislocations, wound problems, and infections; results have also shown that this approach has a steep learning curve. 18 The MIS-ERP is a modification of the posterolateral approach 11 that preserves the short external rotator muscles and provides excellent exposure of the hip joint. It has several benefits over the conventional posterior approach: it provides increased hip joint stability, allows greater proprioceptive sensation, and requires a smaller incision after THA that preserves the short external rotator muscles. In addition, the procedure requires no additional or special equipment, and the learning curve for THA is small. Therefore, the MIS-ERP approach would effectively prevent hip dislocation in patients with neurological disorders who undergo bipolar hemiarthroplasty to treat femoral neck fractures and who have weak muscles or reduced ability to control their limbs. The current study demonstrated that this approach decreases the incidence of dislocation in high-risk patients.
The current study had several limitations. First, it was not a randomized trial, but a retrospective study, so the effects of prosthesis choice or restoration of femoral offset could not be verified. Second, preand postoperative leg-length discrepancy was not measured, which could be important when comparing the dislocation rates of each group; the soft tissue tension that could have been caused by shortening or lengthening of the legs was not considered. Third, no fixed rehabilitation protocol was instituted for all groups; differences in individual activities affecting the dislocation rates were not considered. Fourth, the dislocation rate might have increased with a longer follow-up period than used in the current study, 7 which could affect the study outcome. Given the short follow-up period, the dislocation rate will increase over time with the MIS-ERP approach. Fifth, because of the small number of cases in the study with neurological disorders and dislocation (group 1, n50; group 2, n53), the dislocation rate between subgroups could not be compared. Finally, because the patients were all Asian, they had relatively low weights and body mass indexes and therefore smaller skeletal structures than is common in Westerners, which might have made it easier to preserve the integrity of the external rotators (ie, the findings might be applicable only to Asians, who are generally thinner and less muscular than Westerners). Additional studies must be performed to assess whether this approach is possible in other populations.
In the current study, the MIS-ERP approach (group 1) resulted in significantly less postoperative blood loss compared with the conventional posterolateral approach (group 2). Length of hospital stay or rates of early postoperative complications, including wound problems, deep vein thrombosis, and infection, did not differ between groups. The low incidence of deep vein thrombosis and pulmonary embolism in this series can be attributed to the use of preoperative thromboprophylaxis, early postoperative ambulation, and cementless prostheses. Although patients in group 1 began ambulation with walkers 3 days postoperatively, their comorbidities lengthened their hospital stays. The lack of aseptic loosening, heterotrophic ossification, or protrusio acetabuli in theseries was due to the small number of patients and short follow-up.
In the current study, the mortality rate within 1 year postoperatively was higher for patients with neurological disorders. Petersen et al 19 reported that dementia or stroke negatively affected mortality at 3 months. Despite the early initiation of ambulation, patients with neurological disorders did not regain their preinjury ambulatory ability until 3 months postoperatively and used more walking aids than did patients with no neurological disorders. In addition, the cause of death within 1 year postoperatively was related to the patients' medical comorbidities.
conclusion
The MIS-ERP approach effectively prevents early dislocation. Therefore, it may be useful in the treatment of displaced femoral neck fractures by bipolar hemiarthroplasty in patients with neurological disorders who are considered at high risk for dislocation.
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